Release of Soluble Ligands for the Activating NKG2D Receptor: One More Immune Evasion Strategy Evolved by HIV-1 ?
Increasing lines of evidence indicate that NKG2D, an activating receptor of natural killer (NK) and CD8(+) T cells, plays an important role in immune responses against HIV-1. Through its ability to recognize a diverse array of ligands (NKG2DLs) induced by cell 'stress' such as viral infection, NKG2D delivers activating and co-stimulatory signals resulting in cytotoxicity and release of cytokines. Therefore, HIV-1 and other viruses have evolved clever mechanisms to counteract NKG2D-dependent immune responses. While, on one hand, the HIV-1 Vpr protein up-regulates NKG2DLs expression by activating the DNA damage response (DDR) pathway, other viral proteins (Nef and Vif) have developed the capacity to reduce NKG2DLs expression levels. In addition, recent evidences suggest that HIV-1-infected CD4(+) T cells may release NKG2DLs, particularly MICA, in soluble form, a phenomenon that has the potential to down-modulate NKG2D on circulating lymphocytes and allow evasion of NKG2D-mediated immune responses. Indeed, despite controversial, lower NKG2D expression was found on both NK and CD8(+) T cells in HIV-1-infected patients. This review discusses recent advances in the understanding of how HIV-1 affects the NKG2D/NKG2DLs system, with a special focus on virus-induced release of soluble NKG2DLs and its functional implications for the immune surveillance of the infected host.